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Abstract: 
Dens invaginatus is a developmental malformation of the tooth germ which originates as a result of the infolding of 
the enamel organ. It has been expressed as a ‘tooth within a tooth’ or ‘dens in dent’ or as an invagination of an 
enamel-lined tract extending into the root at a various depth, with or without involvement of the dental pulp. Search 
engines as Pak-Medinet, Pub Med, Medline and Google scholar were used to search literature about this 
abnormality. Dens invaginatus has complicated root canal morphology and the etiology of this developmental 
abnormality is still ambiguous. Possible causes include trauma, infection, development retardation of specific cells, 
interruption in factors regulating the development of enamel organ, and associations to genetic factors. Clinical 
features, radiological findings (periapical, occlusal radiograph, 3-dimensional imaging system CBCT) and surgical 
operating microscope help the clinician in classifying the morphology of the dens so that correct treatm nt planning 
and management alternative can be chosen. The treatments choices consist of; preventive sealing, restoration of the 
invagination, endodontic management, apical curettage and surgical endodontic, planned replantation and removal 
of tooth. 
 





Dens invaginatus (DI) is a developmental dental abnormality resulting from an infolding of 
enamel organ into the dental papilla before calcification of the hard tissues occurs.1,2,3 The 
beginning of this infolding can be different, it may extend only to the amelo-cemental junction, 
penetrate into the pulp cavity, to severe type in which the invagination extends into the root and 
occasionally reach to the root apex with a second opening.2,4 
Ploquet first described this type of abnormality in a Whales’ tooth in 1794.5Socratesdescribed a 
case of Densinvaginatus in human tooth in 1856.6Tomes illustrated this kind of anomalous in his 
textbook in 1887.7Hallet used the word dens invaginatus for this malformation to explain enamel 
is present centrally and the dentine peripherally due to theinvagination.8 Salter first 
recommended the term “a tooth within a tooth” for this abnormality in 1855 and Busch first used 
of ‘dens in dente’ termin 1897.9Hunter in 1951 introduced the term ‘dilated composite 
odontome’ that concludes an anomalous dilatation of the dental papilla at the same time as Colby 
suggested the term of‘ gestant abnormality’ for dense i vaginatus.10Of the different names ‘dens 
invaginatus’ would appear to be the more suitable because it revealed the invagination of the 
external part (enamel) into the internal part (dentin)with the development of a pouch and dead 
space.11(Table 1) 
This review article highlights the etiology, incidence, classification, clinical and radiographic 
features along with various treatment alternatives. 
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Following keywords and phrases (dense in dent, tooth within the tooth, theories of dense 
invaginatus, clinical and radiographic features of DI, treatment modalities of DI) were used on 
different search engines such as Google Search, Pak-medinet, Pub Med and Medline  to search 
literature regarding this mal-development during the period of Jan 2013 to Dec 2013. 
AETIOLOGY OF DENS INVAGINATUS: 
1. Several theories have been presented over the last few decades to clarify the etiology of 
this malformation but it is still controversial. 
2. During development of the teeth, growth pressure on the dental arches will result in 
‘buckling’ of the enamel organ leading to theinvaginat on.5 
3. At a certain point, the internal enamel epithelium fails to grow.14 
4. Rushton described that rapid proliferation of the inner enamel epithelium invading the 
dental papilla.15 
5. Oehlers proposed that modification of the enamel organ take place at some stage in 
growth with extension of part of the enamel resulting to an enamel-lined canal finishing 
at the cingulum or the incisal tip.16 
6. The ‘twin-theory’ described a cause of invagination is a joining together of two 
toothgerms.17 
7. Infection18 and trauma.4 
8. Hereditary factors.19 
9. Ecto-mesenchymal signaling coordination between dental papilla and the inner enamel 
epithelium may influence tooth morphology and the folding of enamel organ.20 
10. Now the most accepted theory, it may possibly arise from a deep invagination of foramen 
caecum during tooth formation which in some cases can extend to form a second opening 
at apex.21 
     -  Densein dente 
     -  Invaginate dodontome 
     -  Dentoid in dente 
     -  Tooth inclusion. 
     -  Dilated gestant odontome 
     -  Dilated composite odontome 
     -  Dents telescopes 
     -  Telescopic tooth 
 
OCCURRENCE OF DENS INVAGINATUS : 
Hovland reported the prevalence of Dens invaginatus to be varied from 0.04 to10%.22This 
anomaly usually involves permanent maxillary lateral incisors accounting for 42% of all cases, 
followed by maxillary central incisors, premolars, canines and less commonly in the molars.12,13 
Cakici et al described that DI was noticed in maxill ry lateral incisors with no sexvariation.23 
Mandibular teeth are also affected, although this is not as common as maxillary teeth.12,23 
Bilateral occurrences accounting for 43% of cases and multiple incidence of D. I have also been 
observed. Swanson and McCarthy reported about bilateral occurrence of 
invagination.24Deciduous dentition with this malformation has also been described in various 
studies13in association with other dental abnormality, for example dentino- genesis imperfect and 
supernumerary teeth.13,20 By applying Oehlers’ classification, Ridell et al reported in 2001the 
prevalence of each kind of invagination, Type I was the most frequent (79%) while Type II 
(15%) and Type III (5%).29 
CLASSIFICATION:  
The first classification of dens invaginatus was documented by Hallet in 1953 who 
recommended the presence of four kinds of infolding depending on both clinical and 
radiographic features.8Others also classified25 DI, for example, Schulze and Brand in 
1972suggested a classification depending on twelve possible difference in clinical and 
radiographic features of the infolding26. The classification illustrated by Oehlersin1957shows to 
be the most commonly used, as it has simple nomenclature and easy to apply.16 
Oehlers categorized dense invaginations (coronal invaginations (Figure 1) into three classes as 
depending on radiographic extension of enamel infolding inside the tooth.11,16 
TYPE I: The invagination or infolding of enamel organ is mini al and is restricted to the 
coronal portion of the tooth, not extending further than the cemento-enamel interfac .5,6 
TYPE II:  The invagination which invades the root extends beyond the cemento-enamel junction 
ends as a blind pouch. It confines within the root canal and may or may not communicate with 
the dental pulp.16 
TYPE III (A): The infolding of enamel organ penetrates throughout the root and communicates 
with the periodontal ligament space through a pseudo-foramen. It has no contact with the dental 
pulp.5,11 
TYPE III (B):  The invagination passes through the course of the root canal and communicates 
at the apical foramen with the periodontal ligament, giving rise to two or additional foramina. It 
may or may not communicate with e dental pulp.27Intype III, any contamination inside the 
invagination give rise to a ‘peri-invagination periodontitis’.1 
Oehlers in 1958, also explained the radicular type of infolding.27 This kind is uncommon and 
occur secondary to a proliferation of Hertwig’s root sheath and radio graphically the involved 
tooth revealed an enlargement of the root.28Schulze & Brand in 1972, proposed a comprehensive 
classification, comprising invaginations originating at the incisal edge of the tooth and also 
telling dysmorphic root configuration.26Bhaskar30classified Dens invaginatus into two kinds,(a) 
Coronal type and (b) Radicular type.(Table2) 
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However, even though the limitations of various studies,5,32 the widely accepted observation is 
that teeth influenced with this abnormality has high threat of developing pulpalcrisis.15,31This can 
take place without sign of any observable caries or history of trauma.37 
DIAGNOSIS:  
Often, teeth affected with Dens invaginatus do not exhibit any clinical signs of abnormality and 
hence cases may come to the dental surgeon as a consequence of the patient suffering from 
symptoms of pulpitis. In the majority cases, this abnormality is noticed accidentally on the 
radiograph. 
Clinical diagnosis, (1) the abnormal crown morphology (such as distended, hook or peg-shaped, 
barrel-shaped teeth) (2) a deep foramen caecum, can be significantclues.10 While maxillary 
lateral incisors are more prone to coronal infoldings, so these teeth should be examined carefully 
clinically and radio graphically, especially in allcases in which a deep pit at the foramen caecum 
is present.7,8,9 If one tooth is involved in a patient the contralater l tooth should also be examined. 
Pulpal contamination of teeth with this mal-development may occur immediately after tooth 
eruption, thus early identification is compulsory to initiate precautionary management.2,6,31,34 
Conventional radiograph cannot give comprehensive structural information regarding this 
abnormality. Newest radiographic technology (CBCT, spiral computed tomography) which are 
not only useful in identification of dens invaginatus but also provide three-dimensional picture of 
the root canal anatomy.38 
CLINICAL FEATURES: 
Clinical features of teeth with Dens invaginatus include incisal notching, peg-shaped 
development, pointed morphology, increased labio-lingual and mesio-distal width, and the 
occurrence of a distended palatal cingulum orcusp.39Clinical detection of the invagination entry 
can be difficult and be analogous to normal fissure. Methylene blue dye can be used to assist in 
the identificationprocess.11Otherdiagnostic features are abscess and cyst developm nt, 
dislocation of teeth, retention of neighboring teeth, internal resorption and cellulitis of face with 
undetected and untreated coronal invaginations.11,29,39 
The infolding permits ingress of irritants into vicinity that is separated from dental pulp by a thin 
sheet of enamel and dentine and has a tendency for the progression of dental caries. In a few 
cases incomplete enamel-coating and connections might be present between the infolding and the 
dental pulp.14 Hence, pulp necrosis frequently occurs in a short pe iod after tooth eruption, 
occasionally before closure of root ending.6,25 
RADIOGRAPHIC EXAMINATION:  
Radiograph shows density of invaginations similar to that of enamel. The infolding of the enamel 
is generally more radio-opaque than the surrounding tooth structure and therefore can be 
recognized without problems.14 when the infolding involves the coronal or radicular p rt of the 
tooth, the shape of the pulp space may modify resulting in ‘rounding’ of the horns of dental 
pulp.20 The invagination may differ in size and shape from a loop like, pear shaped radiolucent 
formation to a severe appearance similar to ‘tooth inside a tooth’.1,6 
Type III (A) shows a deep fissuring of the tooth which egress on the on the side of the root.17The 
root canal adjoining to the infolding may be anomalous. Microbes entranced onward the 
invagination can develop a peri-invagination periodontitis.6,22 While connections between the 
invagination and the root canal can cause lose of vitality if the invagination is contaminated.24,40 
On the contrary, kind III (B)of Dense invaginatus is more hard to detect because it overlay on the 
root canal structure and in many cases presents with a well developed periapical infection.5,32 The 
introduction of CBCT (cone-beam computed tomography) in clinical dentistry has aided not only 
in diagnosis but also provide support to the clinician in improved treatment planning of difficult 
cases requiring endodontic treatment.46 Cone-beam computed tomography and surgical operating 
microscope not only help in the diagnosis, treatment-planning, endodontic treatment of a tooth 
with dens in dents and also improve the success rate.47,55Early diagnosis is essential as, if left 
untreated; the channel will permit gathering of microorganisms and irritants. 
MANAGEMENT OPTIONS: 
PREVENTION: 
Clinically and radiographically, tooth with Dens invaginatus is vital and there is no indication of 
disease, a preventive approach should be acquired.41Composite resin and fissure sealant are used 
to seal the pit of invagination followed by preventive recommendation and regular follow-up. If 
the teeth develop infection, treatment will be compulsory.42The management modalities of 
alternatives will base on the following factors (Table 3). 
The following treatment alternatives are offered for infected cases.43 
 
Table 3 




ROOT CANAL TREATMENT: 
If the apex has not closed; then 
a). Apexification with the use of calcium hydroxide will be required.49 
b). Mineral trioxide aggregate (MTA) can be utilized to make an apical barrier before the 
obturation of the canal. Obturation with warm gutta-percha techniques, (such as warm lateral 
condensation or thermoplastic methods) is usually the method of preference to ensure absolute 
filling of the canals.50 
c). If the invagination has a separate apical foramen, and does not contact with the main pulp of 
the tooth, root canal treatment of the invagination ca  be done, thus maintaining the vitality of 





Dens invaginatus commonly presents with anomalous crown shape 





root canal system 
If the root canal morphology is complicated, access may not be easy 




Stage of root 
development of 
tooth 
Affected teeth with incomplete apices will need apexification before 
to completion of root canal therapy. Dens invaginatus has been 
reported in immature teeth. 
 
4 
Patient choice and 
co-operation 
Due to the complexity of some treatments, co-operation is essential. 
Though, patients are often ready to keep the tooth, particularly an 
upper anterior tooth. 
 
d). Revascularization technique was used by Narayana Pet al54, in 2012 for the management of a 
complex dens invaginatus with immature root apex. They used CBCT scans in diagnosis and 
treatment planning and surgical operating microscope in a step-by-step clinical procedure. Yang 
J,59 in 2013 described a case report for type II immature dens invaginatus with peri-apical 
infection. He suggested that endodontic therapy with pulp revascularization should be considered 
prior toperi-apical surgery, with adequate infection control, pulp revascularization can be a 
successful alternate technique. 
SURGICAL ENDODONTICS:  
If root canal therapy is not successful or if there is difficulty in gaining access to the canal, root 
end preparation and filling is the treatment of prefer nce.52When the type III invagination is 
present and root canal treatment is done, but gutta-percha extruded into periapical tissues during 
obturation of the root canal system.53 In these cases, apical curettage and surgical endodo tics 
can be done instantly if needed. Though, if there are no severe problems, it can be left and 
monitored regularly. Teeth with complex root canal morphology, in which adequate 
instrumentation is difficult, a combination of root canal treatment and root end preparation 
should be selected.49,53 
EXTRACTION: 
In cases where adequate results cannot be attained w th the above mentioned methods, extraction 
should bedone.52 
MANAGEMENT OF TYPEI AND TYPEII DENS INVAGINATUS: 
When this anomaly has been recognized base-line vitality assessment should be done to find 
existing pulpal condition. When pathological infection is not present the commencement of 
suitable prophylactic procedures must start. (1). It comprised the preparation of the invagination 
entry and restores it with amalgam or modern fissure sealant.(2) Microscope and ultrasonic 
instruments are used to open up and gain access to the invagination entry. When the infolding is 
entirely uncovered, MTA may be utilized to fill the invagination and entrance opening will be 
preserved with composite. The tooth vitality should be regularly checked. (3). Root canal 
treatment should be started, If tooth lost vitality. An intra-canal medicament (such as calcium 
hydroxide) is used but in recent times triple antibio c paste (ciprofloxacin, minocycline, 
metronidazole) has been applied. (4) If apex is opened, this problem is solved by forming apical 
plug either using calcium hydroxide or by MTA (mineral trioxide aggregate) (5). When 
endodontic treatment is not succeeds then combination of nonsurgical and surgical treatment 
could be carried out.56, 58 
TYPE III: 
Vital tooth related with peri-apical inflammation, this mal-development should be managed 
endodontically in the similar approach as a normal root canal to save the vitality of the 
pulp.57,59Intype III  invagination, when pulp necrosis has occurred in a tooth is effectively 
handled by root canal treatment of the invagination alone, or with a collective endodontic and 
peri-apical surgery.58Ultrasonic can be applied for the entire elimination of invagination in a few 
cases to assist root canal treatment.54When the morphology of these teeth is compound, 
endodontic therapy is not achievable then extraction is generally suggested and prosthetic 
substitute is advised.55Theoption of planned re-implantation has also been discussed in very 





Dens invaginatus is a developmental abnormality of teeth. Involved teeth demonstrate a deep 
invagination of enamel and dentine originating from the foramen caecum or the incline of the 
cusps, which can penetrate deep into the root. Maxillary lateral incisorsare most affected teeth. It 
is crucial that dens invaginatus cases are identifid early, before the development of periapical 
infection, so that a precautionary measure of sealing the invagination is taken and the tooth is 
then monitored. If the teeth develop infection and become non-vital, the problems in root canal 
management should be kept in mind and explained to the patient mainly Type III cases, others 
options such as surgical intervention or extraction should be considered. The availability of 3-
dimensional imaging system (CBCT) and use of a surgical microscope help in the removal of the 
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